increasing temperature over the range studied. These results agree well with experimental studies using tunable diode laser absorption spectroscopy and FTIR absorption spectroscopy and with a recent theoretically-calculated set of values.
Experimental Methods
Reactions took place in a 5870-L Teflon coated chamber at the Air Pollution Research Center at the University of California, Riverside. A detailed description of the reaction chamber is given in Winer et al. [1980] . In brief, light from a 24 kW xenon arc lamp was used to photolyze C12 and thereby initiate the reaction between atomic C1 and CH 4. A pyrex filter eliminated wavelengths <300 nm and prevented the production of O(1D). for pure H 2 reference gases.
Reproducibility of isotop?c measurements was established by processing and measuring replicate samples taken out of the reaction chamber. When taking into account all possible errors associated with sampling, processing, and measuring, precision for b13C-CH4 and bD-CH 4 were determined to be _+0.03%0 and _+5%0 (lo) respectively. To insure that CH 4 isotope fractionation did not take place when gas was introduced or extracted from the reaction chamber, a comparison of b13C-CH4 and bD-CH 4 values in unreacted air sample aliquots both before and after they were introduced to the chamber was made. There were no differences in either C or H isotope ratios outside of measurement error.
Where reaction with atomic chlorine is the only loss process for CH4, the KIE can be expressed as a competitive reaction for C1 between two isotopomers [Melander and Saunders, 1980] . Therefore the KIE can be determined from easily measurable quantities related by the Rayleigh equation as in (2) In every experimental reaction run except the first one, both the carbon and hydrogen KIEs were studied simultaneously. 
